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CLAIMS 

1 . A method for forming an elootronlc device In a multilayer slnjcture 
comprising the steps of: 

defining a topographic profile In a laterally extending firsit layer; 

depoBiting at least one non-planarizing layer on top of the first layer such 
that the topographic profile of the surface of the or each non-planariang layer 
confbmns to that of ttie lateraUy extending first layer and 

depositing a pattern of at least one additional layer onto the top-most non- 
planarizing layer, such that the lateral location of the additional layer is defined by 
the shape of the topographic profile of the non-planari^ng layer, and whereby the 
additional layer is laterally aligned with the topographic profile In the first layer. 

2. A method as claimed in claim 1 , wherein the additional layer is 
deposited from solution. 

3. • A mamod as daimed in claim 1 or 2, wherein prior to the step of 
depositing the addiOonal layer, the method further comprises the step of 

. performing a surface modification process that has a different effect on relatively 
raised regions of the non-planarang layer In comparison to relatively . depressed 
regions of the non-planarizing layer, so as to generate a surface energy contrast 
between the relatively raised and relatively depressed regions of the non- 
planarizing layer. 

4. A method as claimed In daim 3, wherein the surface modification 
process comprises selectively depositing a surTace modlfloation material which 
modifies the surteoe energy of the eubstrate. 
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5. A method as dalmed In any preceding claim, wherein the substrata 
comprises a flexibie plastic BUbstrata such aa poly(ethlenetarephtalate) (PET), 
polyethereulphone (PES) or polyethamaphtalane (PEN). 

} 

6. A method as claimed In claims or 4, wharaln the step of perfbnnfjing 
a surface modification process comprises iaminaVng the surface of ttie substrate 
by bringing the rarfeoe Into contact With a flat stamp^ l^ 

modification material. , | 

7. A method as olatmed tn claim 6. wherein the surface modification ; 
material is a setf assembled monolayer (SAM). i 

i 
I 
I 

8. A method as claimed in dalm 6 and 7, wherein the SAM Is able to 
bond to a functional group on the surface, and has a tail oontalnlng a polar group, 

\ 

9. A method as claimed In any preceding claim, wherein the norn 
planarizlng layers are deposited by vacuum deposition teohnlques- 

10. A method as claimed In any preceding claim, wherein the non- 

planarizlng layers are deposited from solution. ' 

11. A method aa claimed In dalm 6, fUrttier comprising the step of 
applying a mechanical support layer to the surface of the non-planariring layer In 
order to maintain separation of the fiat stamp and relatively depressed regions of 
the rion-pianarizing layer during the step of performing a surface modification 
process. 

12. A method as claimed In any preceding claim, wherein the 
topographic profile In the first layer le created by embossing the first layer. 
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13. A method as cJalmed In any preceding claim, wherein the method 
ftirther comprises, priorto the step of deposSSng at ieast one non-planartelng 
layer, the step of depositing a solution of conductive or semloonductJve material 
Into at least one depressed region of the topographic profile In the first layer. 

s 

14. A method as claimed in claim 13, wherein said solution of 
conductive or semlconductivo material partially fills at least one depressed region ' 
of the topographic profile In the first layer . 

15. A method as claimed in claims 13 or 14, wherein priorto the step of 
depositing conductive or semlconductlve matartai onto the topographic profile the 
method further comprises the step of performing a eurfece modtflcatfen process 
that has a different effect on relatively raised regions of the firet layer in 
comparison to relatively depressed regions of the first layer, so as to generate a 
surface energy contrast t>etween the relatively raised and relatively depressed 
regions of ttie first layer. 

16. A method as claimed in claims 13. 14 or 15. wherein the deposition 
of the conductive or semiconductive material onto the topographic profile inverts a 
surface enoi^y contrast between a relatively raised region and the relatively 
depressed region of the topographic profile such that a region with a relatively 
high surface energy prior to the deposition step has a relatively low suriace 
energy sut>sequent to the deposlflon step. 

17. A method as claimed In any one of claims 1 3 to 1 6, wherein the 
conductive or semiconductive material deposited onto a region of the topographic 
profile in the first layer Ibrms one or more functional elements of the electronic 
device. 

18. A method as claimed In daim 17. wherein the one or more functional 
elements of the electronic device are electrodes of the eleotronio device. 
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1 S . /C fTiethod as dslmed fn sny preening daim, whsrssn pnor to tirje 
step of depostting at leaet one addWonal layer, the method further comprises the 
step of applying a surface modfflcatlon layer on one of the relatively raised or j- 
relatively lowered regions of the top-mosrt non-planarizlng layer such that the j 
addlffana! layer Is confined to the other of the relatively raised or relatively lowered 
regions of the top-most non-planarrang layer- 

20- A method aadainwd In claliji 10, Wherein prtor to the Step Of 
applying a surfece modWcaflon layer, a ourftce treatment step Is applied 

selectively to one of the relatively raised or relatively lowered regions of the non- \ 
planarlzing layer. 

I 

! 
I 

: 

21 . A method as claimed in claims 1 9 or 20, wherein the surface 

treatment step comprises a step In which the addWonal non-planartdng layer is : 
made wetting for the deposition of the additional layer. 

22. A method as daimed In any one of daims 1 9, 20 or 21 , wherein the 
surface modification layer Is a low surface enaiigy polymer. 

23. A method as daimed in claim 3 or any of claims 4 to 22 when 
dependent on claim 3, wherein the step of peribmrting a surface modification 
process comprises depositing a surface modification material onto the substrate 
at an oblique angle such that the surface modifying material Is deposited onto the 
raised portions of the substrBte, and the depressed portions are shadowed by the 
raised porQons during the deposition of the surface modification material. 

. 24. A method as daimed In claim 23, wherein the low surface energy 
polymer Is a fluoropolymer. 
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25. A method as dalmsd many preceding claim, vvherein the additional 
layer forms an electricaUy functional element of the electronic dsvf ee, 

i 

26. A method as claimed In any of claims 1 9 to 24, vitierein tte surface [ 

I 

eneigy of surface modification layer Is modified according to a topographic proflie 
of the surface modification layer. 

o> - 

27. A method as claimed In any pf daims 1 to 1 2, wherein the method 
further comprtses. prior to the step of depoBlttng at least one non-planarizing 
layer, depositing conductive or semfconduoHve material onto at iea^ one raised 
region of the topographic profile in the first layer. 

28- A method as claimed In claim 27, wherein prior to the step of 
depositing conductive or semiconductlve material onto the topographic profile the 
method further comprises the step of performing a surface modification process 
that has a different effect on refatiVQly raised rsgtons of the first layer In 
comparison to relatively depressed regions of the first layer, so as to generate a 
surface energy contrast between the relatively raised and relatively depressed 
regions of the first layer. 

29. A method as claimed In claim 27 or 28, wherein the deposition of the 
conductive or semiconductlve material onto the topographic pnoflle inverts a 
surface energy contrast between the relatively raised regton and a relatively 
depressed region of the topographic profile. 

30. A mettiod as claimed In claim 27, wherein ttie conductive or 
semiconductive material depoelted onto a region of the topographic profile in the 
first layer forma one or more electrodes of the electronic device. 
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31. Amethodasctolmedlnanyofclalmsltoll.vvherelnthestepof 1 
defining a topographic profile comprises the deposition of conducQva or 

semlconductivd material onto a first layer. \ 

I" 

32. A method as claimed In .any of claims 1 a to 31 . wherein the \ 
conductive or semiconductlve material deposited onto the first layer comprises a I 
functional element ofthe electronic device. . ' 

I 
I 

33. A method as dalmed In daim 32, v^reinftefuncHonal element ; 
gate electrode of the etectronic device. ' 

.34.- A method as dafmed In any preceding claim, wherein the pattern of ; 
the at least one additional layer deposited onto the non-planarteing layer 
comprises at least one functional element of the electronic device, 

35. A method as claimed in claim 34, wherein the at least one functional 

element comprises a source and a drain electrode of the electronic device. ; 

36. A method as claimed In claim 32, wherein the at least one functional | 
element comprises a source and a drain aiectrode of the electronic device. ! 

37. A method as claimed In any of claims 1 to 31 , wherein the pattern of 
the at least one additional layer deposited onto the nonn^ianarizlng layer 
comprises a functional efement of the electronic device, 

38. A method as claimed In claim 37. wherein the functional element Is a 
gate electnxle of the electronic device. 

39. A method as daimed In any preceding claim, wherein the electronic 
device Is a transistor. 
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40. A method as cdalmed in any preceding daim, wherein tha atep of , . 1 
depositing at least on© non-planarizing layer comprises depositing a first non- 

planarizlng layer and a second non-planarizing layer - : 

I 

41 . A method as claimed In dalm 40, wherein tfie first non^lanarizJng 1 
layer Is a semiconductor layer. 1 

42. A method as claimed in dalm 40 or 41 , wherein the eeoond non- 

i 

plananzing layer is a dielectric layer. i 

i 

43. A method as claimed m dalm 42. wherein the dielectric layer Is a 1 
gate dielectrlo layer. 

44. A method as claimed In any preceding claim, wherein the additional 
layer Is laterally aligned with the topographic profile in the first layer such that a 
lateral overlap between edges of the addltionai layer and boundaries of the 
topographic profile In the first layer to \MilGh the additional layer is confined Is less 
thanlOjjni. 

46. A method as claimed in any preceding dalm, wherein the additional 
layer Is laterally aligned with the topographic profile In fte first layer sudi that a 
lateral overlap between edges of the addltionai layer and boundaries of the 
topographic profile in the first layer to which the additional layer is confined Is less 
than 5 pm. 

46. A method as daimed In any preceding dalm, wherein the additional 
layer Is laterally aligned with the topograpNc profile in the first layer such that a 
lateral overlap between edges of the additional layer and boundaries of the 
topographic profile in the first layer to which the additional layer is confined Is less 
than 1 pm. 
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substrate in a solvent In which the saortfldal layer Is soluble, but in whicsh the ; 
surface layer Is insoluble. 

r 
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47. A method as claimed In daUn 3 or any of claims 4 to 46 when 
dependent on claim 3, wherein the step of perfomilnfl a surface modification 
process on" a surface having a topoflraphio profile comprising at least one 
relatively raised i glon and at least one relatively depressed region, comprises: 
depositing a planarizlng sacriliclal layer over th© topographic profile: 
etching the surfece of the sacrificial layer to reveal the relatively raised 
regions of the surface, but leaving the relatively depressed regions covered by the - 
sacrificial layer, so as to define a layer having a substantially planar upper 
surface; 

perfbnning a surface energy modificailon process on the surface layer; and 
removing the remaining areas of the sacrificial layer to reveal the 
depressed regions. 

48. A method as claimed in dalm 47. wherein the planarizlng sacrificial 
layer Is deposited by spin coating. 

49. A method as claimed in claim 47 or 48, wherein the planarizlng 
sacrificial layer is deposited by a polymer solution. 

50. A method as claimed in dalm 49, wherein the polymer solution Is an 
organic based polymer solution containing slloxane. 

51 . A method as claimed In any of claims 47 to 50. wherein the etohing 
step comprises an oxygen plasma etching step. 

52. A method as dalmed In any of dalms 47 to 51 , wherein the step of 
psrtonning a surface energy modification process on the surface layer, comprises 
ejcposing the suriiace layer to a v^ur of a self-assembling molecule. 

53. A method as dalmed In any of dalms 47 to 52. wherein the stsp of 
removing the remaining areas of the sacrifldal layer comprises washing the 
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